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MEMORANDUM FOR FILE

The attached bibliography is a compilation of

significant documents concerning all phases of the space
vehicle longitudinal oscillation problem which has been

called POGO. This consists of reports and correspondence

of the various contractors and agencies that have actively
participated in this problem. References are separated

into the two maln classifications of Reports and Papers.

This bibliography is probably not complete and

at least one update is planned. The reader is requested

to offer any additions or corrections he might have in

order to make a more useful bibliography.
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AEROJET-GENERAL

Investigation of Titan II Missile Engine Systems Oscillations,

Report 521/SA4-4 5-TN-I,
No Author

March 1963

Project Pogo Instrumentation Engine Transfer Function Tests
No Author

July 12, 1963

Investigation of Cross Couoling of Oxidizer and Fuel Suction

Pressure Oscillations DurinK Engine Transfer Function Tests,
Memorandum 9620:D0044M; S. G. Meisenholder

October 22, 1963

Titan II Engine Transfer Function Test Results, 10C 64-1764.4-12

R. Wagner

March 25, 1964

Apollo Low Frequency Combustion Stability Analysis ETDR 9647
L. L. Bickford; S. G. Neisenholder & J. F. Moss

November 2, 1964

Investigation of the Transfer of Oscillations Through the YLR

87-AJ-5 Engine System, Report BSD TR 65-54 (32 P)

D. B. O'Connell; S. @. Meisenholder & H. K. Fong
March 1965

"Polo" Analysis of the Saturn Propulsion System, Renort AMDR
9635-001, NASA CR-70577 (43 P)

L. L. Bickford & S. _. Meisenholder

Jan. 29, 1966

Dynamic Analysis of the Titan III B Pogo Test Data, Report AMDR
9635-026; S. G. Meisenholder

September 1966

"Pogo" Analysis of the Saturn Propulsion System, AMDR 9635-037,
(2" Thick) S. G. Meisenholder & L. L. Bickford

April 3, 1967

* The numbers appearing on the left hand side of the pages are file numbers

which serve as cross references for documents on hand and on order.
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41

i01

21

53

27

5O

4O

39

AEROSPACE CORPORATION

Longitudinal Instability of Liquid Rockets Due to Propulsion
Feedback (Pogo) (ii P)
S. Rubin

Undated

Aerospace Analytical Model of Gemini/Titan I! Longitudinal
Oscillation !OC 63-1944-26
S. Rubin

June Ii, 1963

Instability Model of Missile Longitudinal Oscillation Due to

Propulsion Feedback (51 P)
S. Rubin

September 21, 1964

Gemini Program Launch Systems Final Report (No. TOR-1001
(2126-80)-3)
No Author

January 1967

AIR FORCE SYSTEMS COMMAND

Gemini Launch Vehicle Chronology 1961-1966, AFSC 66-22-1 (84 P)
T. Harris

Gemini Launch Vehicle System Program Office, AFSC
December 1966

BOEING CORPORATION

A Program to Derive Analytical Model Representations of the Apollo

Spacecraft and Its Launch Vehicles, Longitudinal Dynamics and
Staging, Launch Vehicle, Final Report, X68-I0653, (422 P)
J. H. Palmer

May 1967

S-IC Engine Chamber Pressure Oscillation Investigation on AS-501
& AS-502 Flights (64 P), No Author, Attachment to Memo
5-9350-H-II0

July 1968

BROWN ENGINEERING

Description of Nyquist Pogo Program, CI-SLR-4-001 (8 P)
E. J. Dent

Undated

Preliminary Polo Analysis of Saturn SA-201 & SA-206 Vehicles

CI-SLR-005B-IA, (41 P)
B. B. Lincoln

July 29, 1965
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63

46

42

86

75

22

62

28

DOUGLAS

Feasibility of Compliant Devices to Eliminate Longitudinal

Instability, Report SM 49005

D. Keeton; T. Lynch; W. Novak & H. Saxton

August 15, 1965

@ENERAL DYNAMICS-CONVAIR

A Monograph on Determination of Longitudinal Vibration Modes,

Rept. GDC-BTD-67-053 (58 P)

J. A. Staley

May 1967

LANGLEY RESEARCH CENTER

Longitudinal Oscillations of Liquid-Propelled Launch _rehicles

(_ogo) (4OO P)

Langley Working Paper - 198

April I, 1966

LEWIS RESEARCH CENTER

Analysis of Chugzing in Liquid Bipropellant Rocket Engines Usin_
Propellants with Different Vaporization Rates, NASA TN D-3080

L. M. Wenzel & J. R. Szuch

October 1965

Distributed Parameter Analysis of Pressure and Flow Disturbances

in Rocket Propellant Feed Systems, NASA TN D-3529 (53 P)

R. G. Dorsch; D. J. Wood & C. Lightner

August 1966

Effect of Propellant-Feed-System Coupling & Hydraulic Parameters

on Analysis of Chugging, NASA TN D-3896 (22 P)

D. J. Wood & R. O. Dorsch

May 1967

LOCKHEED

Analytical Model for Missile Axial Oscillation Induced by Engine-

Structural Coupling, Report A65822

N. A. Radovcich

March 1964

MANNED SPACECRAFT CENTER

CSM 103 Pogo Instrumentation - NASA Requirements (42 P)

MSC - North American

.Joint CCB of May 29, 1968
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121
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14

12

MARSHALL SPACE FLIGHT CENTER

Longitudinal Propellant Vibrations, MSFC MTP-AERO-64-1

Larry Kiefling

Aero-Astrodynamics Memorandum

January 16, 1964

Pogo Stability Analysis of Saturn V AS-501 Vehicle During S-IC
Stage Burning (5 P)
N. Showers

P & VE Memorandum

February 20, 1967

Current Status of Pogo Stability Studies on the Saturn Vehicle
(17 P)
N. Showers
P & VE Memorandum

April 6, 1968

HARTIN-BALTIMORE

GLV Pogo Study - Spectrum Analysis of Titan II Vehicle, Flight
N-15 Longitudinal Oscillation Response (8 P)
M. Matrullo

June I0, 1963

SM-68B Longitudinal Vibration Analysis with Additional Data

From the Gemini Launch Vehicle, ER 13135
E. T. Smith

October 1963

GLV Pogo Study - Oxidizer Feed Line Tests, LV-291 (20 P)
@. N. Numsen, R. N. Schumacher & R. L. Goldman
October Ii, 1963

Task #6 Pogo Oscillation Study - Analog Computer Systems Analysis
(62 P)
R. H. Prause & R. L. Goldman
December 1963

GLV Pogo Study - Structural Configuration Changes of Titan II
R&D Missiles, LV-318 (30 P)
R. L. Goldman

December 1963

GLV Pogo Study - Low Pressure Toroidal Fuel Accumulator, LV-
325 (9 P)
R. L. Goldman

January 1964
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13

98

137

16

2o

56

35

15

57

HARTIN-BALTIMORE (Cont'd)

Random Vibration Test of Fuel Spring-Piston Accumulator, Report
Ho. 2052 (38 P)
D. E White
February 28, 1964

Structural Flexibility of Titan II Stage I Engine Truss From
Pogo Accelerometer Data
R. L Goldman
April 8, 1964

Structural Flexibility of Titan II Stage I Engine Truss From
Accelerometer Data of Flight N-3A
R. N Schumacher
_!ay 5, 1964

Gemini Launch Vehicle No. i Longitudinal Oscillation (Poso)
Summary, LV-353 (47 P)
E. N Schumacher & R. L. Goldman
June 1964

_'uel Accumulator Direct Drive Rotary Potentiometer Assembly
Vibration Evaluation Report, LV-361 (10P)
R. N Schumacher & R. L. Goldman
June 1964

Results of the Oxidizer Standpipe Remote Charge System Test,
LV-385 (33 P)
L. T Chestnut & A. J. Michael
October 1964

Longitudinal Oscillation Instability Study (Pogo), ER 13374

(96 P)
R. H. Prause & R. L. Goldman
December 1964

Gemini Launch Vehicle No. 2 & No. 3 Longitudinal Oscillation

Summary, LV-392 (5 P)
R. N. Schumacher & R. L. Goldman

April 1965

Investigation of the Occurrence of Pogo Oscillations on GT-5,
LV-395 (17 P)
R. L. Goldman

September 1965

Investigation of Oxidizer Standpipe Charging on GLV-5, LV-396

(16o P)
v. R. Lougheed; k. Ackerman; J. A. MacDonald & g. C. Curlander
October 1965
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38

112

49

93

ii4

36

82

37

MARTIN-BALTIMORE (Cont'd)

Gemini Launch Vehicle No. 4 Longitudinal Oscillation Summary,
LV-401 (10 P)

W. R. Menchen

November 1965

MARTIN-DENVER

Evaluation of Proposed Oxidizer Line Accumulator, Report No. 1610
(31 P)

D. E. White

September 1962

Proposal for a Micro-Accumulator Solution for the Titan II Axial

Oscillation Problem, Report No. TM-0451-23-63
N. G. Freeman

1963

Dynamic Characteristic Tests of YLR 87-AJ-5 Rocket Engine

Turbopump Associated Propulsion Equipment (175 P)

R. H. Brown; R. H. Fashbaugh; T. C. Shuoert & T. L. Ward

January 1964

Suction System Wave Propagation During Pump Drive Assembly
Operation, CCN 542 to AF04(647)-576

No Author

January 1964

Titan I! 'Pogo' Analysis, Report TM 111-64-42
F. E. Bikle

February 1964

Technical Symposium on Missile Longitudinal Oscillations (Pogo)
No Author

February 4, 1964

Investigation of Pressure Fluctuations Associated with Subcooled

Boiling in a SM-68B Stage I Engine Regenerative Cooling System
Attended to the Pogo Problem

M. T. Riggs
February 1964

Dynamic Analysis of Longitudinal Oscillations of SM-68 B Stage i
(Pogo), CR-64-71, AD 461 795 (200 P)

F. E. Bikle, & J. B. Rohrs
March 1964
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81

5a & b

3O

34

MARTIN-DENVER (Cont'd)

Titan II Stage I Oxidizer Lossy Suction Program, Contract

No. AF04(647)-576, (115 P)
No Author

March 1964

An Investigation of Longitudinal Oscillation Instabilities of

the Saturn V LOR Vehicle, CR-64-63
F. E. Bikle

Monthly Progress Reports:

Issue i - August 1964 (12 P)

Issue 2 - September 1964 (7 P)
Issue 3 - October 1964 (i P)

Issue 4 - November 1964 (23 P)

Issue 5 - December 1964 (8 P)
Issue 6 - January 1965 (3 P)

Issue 7 - February 1965 (I P)
Issue 8 - _Tarch 1965 (2 P)

Issue 9 - April 1965 (12 P)

Issue i0 - _4ay 1965 (13 P)

Issue ii - June 1965

Interim Technical Summary Report - July 1965 (16 P)

Issue 12 - July 1965 (2 P)

Issue 13 - August 1965 (3 P)

Issue 14 - September 1965 (2 P)
Issue 15 - October 1965 (2 P)

Issue 16 - November 1965 (8 P)

Issue 17 - December 1965 (RP)

Interim Technical Summary Report - December 1965 (41 P)
Issue 18 - r_larch 1966 (15 P)

Issue 19 - April 1966 (15 P)

Issue 20 - May 1966 (15 P)
Issue 21 - June 1966 (9 P)

Final Report - July 1966 (67 P)

A Study of System Coupled Instability Analysis Techniques,
F. E. Bikle; L. E. Fidler & J. B. Rohrs

Quarterly Report #2 - November 1965 (67 P), AFRPL-TR-65-245

Quarterly Report #3 - February 1966 (67 P), AFRPL-TR-66-36

Monthly Status Report #13 - June 1966 (4 P), CR-66-33
System Coupled Instability Analysis Presentation - June 1966
(149 P)

Final Report - Part I, Analytical Program (147 P)

Part II, Test Program (175 P), AFRL-TR-66-143,

July 1966

Post-Flight Pogo Analysis of T-III B-I and B-2 Flight Vehicles,
SSD-CR-66-696 (8 P), Undated
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34

34

34

34

6O

54

18

8o

47

33

MARTIN-DENVER (Cont'd)

Pre-Flight Pogo Analysis of T-II B-3 Flight Vehicle, SSD-CR-

66-700 (3 P) December 1966

Post-Flight Pogo Analysis of T-Ill Flight Vehicle, MCR-67-39
(I0 P), Undated

Pre-Flight Pogo Analysis of T-Ill B-4 Flight Vehicle MCR-67-35

(_ P), Undated

Post-Flight Poso Analysis of T-III B-4 Flight Vehicle MCR-67-163
(ii P), Undated

L. ,7ones & F. E. Bickle

S;.'_tem Coupled Dynamic Instability Amnlitude Limiting Analysis

o_d Evaluation, Report AFRPL-TR-68-41, Part I & Part If, AD 82
8705 & AD 82 8706, (300+ P)

F. E. Bikle; L. F. F_dler & T. C. Hendricks

March 1968

Linear' Equation Development System Coupled Longitudinal Oscillation
(Poso), TM o_72/2o-_1-68 (56 P)
R. Vaa_e & F. Zehnle

May 1968

HASSACHUSETTS INSTITUTE OF TECHNOLOGY

_low Oscillations in a Closed Loop with Transparent, Parallel,

Vertical, Heated Channels, Report No. 8973-2 (48 P)

S. W. grouse, Jr. & C. D. Andrysiak
June 1963

Frequency Response of Fluid Lines with Turbulent Flow

D. H. Huslander

May 1964

HEASUREMENT ANALYSIS CORPORATION

Electrical Analogies & the Vibration of Linear r!echanical Systems
NASA CR-510 (107 P)

No Author

June 1966

PRATT & WHITNEY AIRCRAFT

Computer Simulation of }fish Frequency Combustion Instability and

its Suppression - _inal Report, PWA FR-2634 (250 P+)
R. E. Bucher

April 30, 1968
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134

133

64

65

48

67

44a & 0

ROCKETDYNE

Analysis of the S-3D Liquid Oxygen Pump Oscillation Problem,

Rept. R-1855P

No Author

Sept. 29, 1959

Final Technical Report, Thor Block 2 Test Program (20 CPS
Oscillation Problem), Rept. R-3128

No Author

August 31, 1961

Study of Longitudinal Oscillations During Flights of Atlas Space
Launch Vehicles, Reoort AER 64-2

!io Author

_arch 30, 1964

Summary Report, Development of a Longitudinal Oscillation Hodel

for the Thor HB - 3 Propulsion System, Report R-6337
No Author

October 1965 (Confidential)

Engine System Transfer Functions for Support of S-V Vehicle

Longitudinal Stability (Pogo) Analysis Program (80 P)
D. E. Aldrich

Harch 8, 1967

SOUTHWEST RESEARCH INSTITUTE

A Review of Research Studies on Bubble Hotion in Liquid Contained

in Vertically Vibrating Tanks, SWRI 8-11045 TR-I (21 P)

F. T Dodge
December 30, 1963

NORTH AMERICAN AVIATION

A Study of Longitudinal Oscillations of Propellant Tanks and

Wave Propagations in Feed Lines, NAS 8-11490,

Harch 31, 1966

Part I - One Dimensional Wave Propagation in a Feed Line (116 P)
H. Wind & C. L. Tai

Part II - Wave Propagation in Elastic Pipe Filled with
Incompressible Viscous Fluid (45 P)
M. H. Lob & C. L. Tai

Part III - Wave Propa_ation in an Elastic Pipe Filled with

Incompressible Viscous Streamin_ Fluid (35 P)

S. Funs & C. L. Tai
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140

138

92

95

.139

102

NORTH AMERICAN AVIATION (Cont'd)

Part IV - Longitudinal Oscillation of a Propellant Filled Flexible

Hemispherical Tank (31 P)

H. Wing & C. L. Tai

Part V - Longitudinal Oscillation of a Propellant Filled Flexible

Oblate Spheroidal Tank (40 P)

S. Uchiyama & C. L. Tai

A Study of Longitudinal Oscillations of Propellant Tanks and

Wave Propagations in Feed Lines, NASA CR-85578, April 3, 1967

Part II - Longitudinal Oscillation of a Liquid Filled Elastic

Cylindrical Tank with a Flexible Inverted Conical

S. Uchiyama & C. L. Tai

TRW SPACE TECHNOLOGY LABORATORIES

Hodel Used to Analyze Coupled Propulsion & Structural Oscillations

of Titan II Missile, STL IOC 62-9713.4-43

J. H. Walker & R. A. Winje
July 18, 1962

N-5 Post Flight Review-Minutes, Re:

Oscillation, STL IOC 62-9710.3-73
A. Rasumoff

Oct. 9, 1962

Missile Longitudinal

Status of Activities on the Titan II Hissile Lonsitudinal
Oscillation Problem, STL IOC 63-9710.3-30
A. Rasumoff

January 29, 1963

Titan II Missile Longitudinal Oscillation Problem - Program
Plan of Proposed Ground Tests and Pump Redesign
STL IOC 63-9710.348

A. Rasumoff

Harch 21, 1963

Summary of Titan II Longitudinal Vibration Data and Related
Engine Parameters, STL Letter 9700.1-205
A. Rasumoff

Hay 20, 1963

SM68-B Lonsitudinal Mode Stability with Accumulators, STL IOC
9352.8-194
K. J. HcKenna

Hay 28, 1963
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99

9o

i00

94

29

TRW SPACE TECHNOLOGY LABORATORIES (Cont'd)

Instrumentation Requirements on Titan II in Support of Missile

Longitudinal Oscillation Problem (CIMO), STL IOC 9700.1-211
A. Rasumoff

June 12, 1963

Coupled Oscillations of a Liquid with a Free Surface in a Tank

Having a Flexible Bottom, STL Report 6110-8707-RU000
P. G. Bhuta & L. R. Koval

August 1963

First Stage Oscillation Prior to Lift-Off, STL IOC 9700.1-246
A. Rasumoff

October 31, 1963

Review of Titan il/Gemini Low Frequency Longitudinal Oscillation

Problem, STL Report 6110-9147-RU000
A. Rasumoff

January 1964

Titan II Missile Oscillation New Fuel Pump Impeller,
STL IOC 97.1-262
A. Rasumoff

January 24, 1964

An Investigation of Low Frequency Longitudinal Vibration of the

Titan II Missile During Stage I Flight, Report No. 6438-6001-
RU-00 (75P)

J. H. Walker, R. A. Winje, & K. J. McKenna
March 26, 1964

Addendum, Report No. 6438-6001-RU-001 (63 P)

J. H. Walker & R. A. Winje
June 30, 1964
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PAPERS

89

]35

127

ii7

88

AIAA

A Model for Studyins the Coupled Engine-Airframe Longitudinal

Instability of Liquid Rocket Systems

K. J. HcKenna; J. H. Walker & R. A. Winje

Aerospace Sciences Mtg. (AIAA Preprint #64-81)

January 1964

The Reduction of Roso Effects by Gas Injection

A. L. Worlund, & V. L. Glasgow
AiAA Paper 66-560 Presented at the Propulsion Joint Specialists

Conference, Colorado Springs
June 1966

AMERICAN INSTITUTE OF CHEMICAL EN@INEERS JOURNAL

Oscillatory Behavior of a 2 Phase Natural Circulation Loop
E. W. Wissler, H. S. Isbin & N. R. Amundson

AICIIE, J., 2, No. 2
195 

BULLETIN OF HATHEMATICAL BIOPHYSICS

On the Steady Laminar Flow of a Viscous Uncompressible Fluid in
an Elastic Tube

C. W. Morgan

_ull. Math. Biophysics, Vol. 14
1952

BUTTERWORTH SCIENTIFIC PUBLICATIONS

Theory of Combustion Instability in Liquid Propellant Rocket
_otors

L. Crocco & S. Cheng

Asardograph No. 8, Butterworth Scientific Pub.
1956

JET PROPULSION

Effect of Wave Propagation in meedlines on Low-Freauency Rocket
Instability
R. H. Sabersky

Jet Propulsion
Hay - June 1951
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73

85

87

74

108

126

ii0

ll6

JET PROPULSION (Cont'd)

Effect of Wave Propagation in Feed Lines on Low-Frequency Rocket
Instability

R. H. Sabersky

Jet Propulsion, Vol. 24, No. 3
May - June 1954

Stabilization of Low Frequency Oscillations of Liquid Propellant
Rockets with Fuel Line Stabilizer
Y. T. Li

Jet Propulsion, Vol. 26, No. I
1956

+L!_o _'_fect of Vehicle Structure on Propulsion System Dynamics
ai_d :',tability
R o• o. Wick

.Tot Prooulsion, _7oI. 26, No. I0
I056

Dynamics of Variable Thrust, Pump Fed, Bipropellant, Liquid
Rocket Engine System
iT. R. Gore & J. J. Carroll

Jet Propulsion, Vol. 27, No. I
January 1957

JOURNAL OF ACOUSTICAL SOCIETY OF ANERICA

The Dampinc of Lar0[e Amplitude Vibrations of a Fluid in a Pipe
R. C. Binder

J. of Acous. Soc. of Am., Vol. 15
1943

Wave Propagation in Elastic Tubes Filled with Streamin_ Liquid
a. W. _,Tor_an & W. R. Ferrante
7. of Acou. Soc. of Am.

July 1955

Reflection, Transmission & Amolificat_on in a Noving _edium
H. Ribner

J. of Acous. Soc. of Am., Vol. 29
1957

JOURNAL OF AME]IlCAI,I ROCKET SOCIETY

A Theory of Unsta_le Combustion in Liquid ProDeilant _ocket
Systems
T[. Summerfieid

J. of Amer. Rocket Soc., Vol. 21, No. 5
September 1951
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120

106

104

105

122

119

77

JOURNAL OF AHERICAN ROCKET SOCIETY (Cont'd)

Aspects of Combustion Stability in Liquid Propellant Rocket
Hotors

L. Crocco

J of Amer. Rocket o c L • ,• oo . Vol 21 No. 6

1951

Servo-Stabilization of Combustion in Rocket P_otors

_i. U. Tsien

_r. of Amer. Rocket Soc.a Vol. 22
September - October 1952

Stability and Control of Liquid Propellant Rocket Systems
Y. C. %ee, F!. H. ,q_re & C. C. Ross

,_. of mer. Rocket Soc. a Vol. 23
_ir_rch - April 195B

Sorvo-StabilJzation of Low Frequency Oscillations in a Liquid
B_propellant Roc1:et rlotor

F. E. Harble & D. W. Cox, Jr.

J. of Amer. Rocket Soc.__ Vol. 23
Plarch - April 1953

JOURNAL OF APPLIED HATHEHATICS & HECHANICS

On Self-Induced Oscillations of Heavy Fluids in Tube
_. N. Kochina

eH?d_ Vol. 27, No. 4
1963

JOURNAL OF APPLIED HECIIANICS, TRANS ASME

Stability of Flow in a Rocket Hotor

D. 9. qunder & D. R. ?riant

J. of Ao_. Hech, Vol. 17, No. 3
Sept• 1950

Transmission of Pressure Waves in Liquid Filled Tubes
W. T. Thomoson

Proc. of First U. S. ]'/at. Congress of Aop. _lech. A.S.N.S.

76

1951

An Extension of the Theory of Water Hammer
R. Skalak

J. Aplol. Plech._ Trans. ASME
January 1956 .......
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19

123

79

125

113

58

55

24

JOURNAL OF APPLIED HECNANICS_ TRANS ASME (Cont'd)

Oraphical Solution of _uasi-One-Dimension Foam Flows (5 P)

R. Phinney

J__._ Hech._ Trans ASHE L Paper No. 63-APH23
June 1963

Ti_e Reflection of Wsterhammer Pressure Waves from N inor Losses

ASHE Paper No. 64-WA/FE-16
D. N. Contractor

Undated

JOUR!_AL OF BASIC ENGINEERING

Ti_e Transient Fesnonse of Fluid Lines

. ?. nrown

,7. Sasic EnN., Tran;_ ASNE, Series D. Vol. 84
19 6 ,_i

Dynamic Response of" _lu_d Lines
A. _. D'Sonza & R. Oldenbur_er

__'pte::_!:_eri96_

JOURNAL ON ENGINEERING FOR INDUSTRY

Transmission [datrices for Vibration and Their Relation to

Admittance and Imoedance
S. Rubin

Jour. Of Engineering for Industry, ASME trans, Vol. 86 (B)
(Paper IIo. 63 - A_[GT - 13)

February 196_

JOURI]AL OF '-...... P _ _,p,m_

Ensine - AirfraRe Coupling in Liauid Rocket Systems (3 P)
I< _. _IcKenna, ,: i_ _/ _- . ...... . _. 'al._er, & R & Winje
Journal of Snacecraft and Rockets, Vol. 2, No. 2
April '

Lon!iitudinal Instability of Liquid Rockets Due to Pronulsion
Feedback (Pogo)
S. Ruoin

Journal of Spacecraft and Rockets_ Vol. 3,
August 19-C6

oI[IULATi021

Longitudinal O_;c]ll_tion Study - Po<o (5 P)
R. L. Goldman '_. W. W. iieicsner
Simulation; Vol. 6; I_,o. i (January 1966)
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